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WHAT IS CLAIMED IS: 



An electronic device comprising a substrate and a semiconductor 
device, wl^ich^re connected^oflreadi^other by means of a Pb-free solder 
comprising ^i, ttie semiconductor device having a lea3^»^liich an Sn-Bi alloy 
layer comprising 1 to 20 wt% s Biis formed. 




An electronic device according t(rslaim 1, wherein the Pb-free solder 



comprising Bi is an Shr Ag-Bi alloy 



An electronic aevioe according to claim 1, wherein the lead is a TSOP 



lead. 




4. An electromfcsdevice according to claim 3, wherein the Pb-free solder 



provides connection between sgi* 
alloy layer. 



and said substrate, via said Sn-Bi 



5. An electronic device accordingSto claim 1, wherein the Pb-free solder 
provides connection between said lead and said substrate, via said Sn-Bi alloy 
layer. \ \ 



24 





6. ^N&n electronic device comprising a substrate and a semiconductor 
device, which are cbimected with each other by means of a Pb-free solder 
comprising BiMie semicortdnctor device having a lead made of Cu or a Cu alloy 
on which an Sn-B{ alloy plating lay^r comprising 1 to 20 wt% Bi is formed as a 
surface layer. 



7. An electronicSdevice according to claim (v^herein the Pb-free solder 
comprising Bi is an Sn-Ag-B 



8. An electronic device according to claim 6, wherein the lead is a TSOP 

lead. 



9. An electronic device according, to claim 8, wherein the Pb-free solder 
provides connection between said TSOP leadWd said substrate, via said Sn-Bi 
alloy layer. 



10. An electronic device according to claimY, wherein the Pb-free solder 
provides connection between said lead and said substrate, via said Sn-Bi alloy 
layer. \ 



1 1 /V An electronic device comprising a substrate and a semiconductor 
device, which ^.connected with each other by means of a Pb-free solder 
comprisingBi, the semiconductor device having a lead made of Cu or a Cu alloy 
on which an Sn-Bi alloy laver comprising about 1 to about 20 wt% Bi is directly 
formed as a surface layer. >v 

12. An electronic device accordingHp claim 11, wherein the Pb-free 
solder comprising Bi is anv Sn-Ag-Bi alloy. 



1 3 . An electronic devic 



ding to claim 12, wherein the Pb-free 



solder provides connection between said lead and said substrate, via said Sn-Bi 
alloy layer. 

14. An electronic device according to claim 11, wherein the Pb-free 
solder provides connection between said leacr^nd said substrate, via said Sn-Bi 
alloy layer. 



lectronic device comprising a substrate and a semiconductor 



device, which are connected with eachotlTSr 



is of a Pb-free solder 
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semiconductoif4evice having a lead made of Cu or a Cu alloy 
on which an Sn-Bi alloy plating^ajer^comprising about 1 to about 20 wt% Bi is 
formed as a surface layer without any other platingHf 

An electronic device according to claim 15, wherein the Pb-free 
solder compn^ig Bi is an Sn-Ag-Bi alloy. 

17. An electronic^evici acceding to claim 16, wherein the Pb-free 
solder provides connection betw&S£ said lead and said substrate, via said Sn-Bi 
alloy layer. 

18. An electronic device according to claimslS, wherein the Pb-free 
solder provides connection between said lead and said substrate, via said Sn-Bi 
alloy layer. 



An electronic device comprising a substrate and a semiconductor 
device, which are comfeete^^^ eac h other by means of a Pb-free solder 
comprising Bi, the semiconductor deVk^having a lead made of an Fe-Ni alloy on 
which an Sn-Bi alloy plating layer comprising Fte^O wt% Bi is formed as a 
surface layer. 



IK). Aii ete etfoaii^evi^ to claim 19, wherein the Pb-free 
solder comprising Bi is an Sn-Ag-Bi alloy. ^ - 

21. An electronic device according to claim 19, wherein the lead is a 
TSOP lead. 

22. An electronic device according to claim 21, wherein the Pb-free 
solder provides connection between said TSOP lead and said substrate, via said Sn- 
Bi alloy layer. 

23. An electronic device according to claim 19, wherein the Pb-free 
solder provides connection between said lead and said substrate, via said Sn-Bi 
alloy layer. 

^24>^An electronic device comprising a substrate and a semiconductor 
device, which are con!t©cted with each other by means of a Pb-free solder 
comprising Bi, the semiconductor^te^oce having a lead made of an Fe-Ni alloy on 
which an Sn-Bi alloy layer comprising abom^Kto about 20 wt% Bi is directly 
formed as a surface layer. 
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ic device according to claim 24, wherein the Pb-free 




solder comprising Bi is an Sn-Ag-Bi alloy 



An electronic device according to claim 25, wherein the Pb-free 
solder provides connection betweens&k^lead and said substrate, via said Sn-Bi 
alloy layer. 

27. An electronic device accordingsto claim 24, wherein the Pb-free 
solder provides connection between said lead ancN^id substrate, via said Sn-Bi 
alloy layer. 



A semiconductor device with a lead, wherein an Sn-Bi alloy layer, 



which comprises from 



20 wt% Of Bi, is formed on the lead. 



29. A semiconductor device according^tekdaim 28, wherein the lead is a 



TSOP lead. 
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A semiconductor device with a lead which is made of Cu ora Cu 
alloy and on which a plating layer of an Sn-Bi alloy is provided, wherein Sn-Bi 
alloy of the plating layer comprises from 1 to 20 wt% of Bi. 



31 . A semiconductor device according to claim 30, wherein the lead is a 



TSOP lead. 




32. A semiconductor devl^e^ifti a lead made of Cu or a Cu alloy, 
wherein an Sn-Bi alloy layer as a sur&ee layer is directly formed on the lead, Sn- 
Bi alloy of the alloy layer comprising from about 1 to about 20 wt% of Bi. 



33. A semiconductor device according claim 32, wherein the lead is a 



TSOP layer. 



34. A semiconductor device with a lead which is made of Cu or a Cu 
alloy and on which a plating layer of an Sn-Bi alloy is formed as a surface layer 
without any plating layer between the lead and the Sn-Bi alloy plating layer, Sn-Bi 
alloy of the alloy plating layer comprising from about 1 to about 20 wt% of Bi. 



30 



A semiconductor device according to claim 34, wherein he lead is a 



TSOP leaU. 



36. A semiconductor device with a lead which is made of an Fe-Ni alloy 
and on which a plating layer of an Sn-Bi alloy is formed as a surface layer, Sn-Bi 
alloy of the alloy plaring layer comprising from 1 to 20 wt% of Bi. 

\t> 

37. The semicondXcto^ttevice according to claim 36, wherein the lead is a 
TSOP layer. 

38. A semiconductor device with a lead made of an Fe-Ni alloy, wherein 
an Sn-Bi alloy layer as a surface layenis directly formed on the lead, Sn-Bi alloy of 
the alloy layer comprising from about 1 \p about 20 wt% of Bi. 



39. A semiconductor device according to claim 38, wherein the lead is a 



TSOP lead. 




